The Antiangiogenesis Effect of Pirfenidone in Wound Healing In Vitro.
Abstracts Purpose: Pirfenidone is mostly used in antifibrotic and anti-inflammatory therapies. We have previously demonstrated that pirfenidone had antifibrotic and anti-inflammatory effects on the wound healing process after glaucoma filtration surgery in vitro and in vivo. Since the wound healing and reactive scarring process simultaneously involves inflammation, fibrosis, and angiogenesis, and angiogenesis plays a more important role in chronic or prolonged wound healing, we tried to explore the antiangiogenesis effect in pirfenidone and its potential multitarget function in regulating excessive scarring. The aim of the present study was to investigate the antiangiogenesis effect of pirfenidone. The proliferation of human umbilical vein endothelial cells (HUVECs) and human Tenon's fibroblasts (HTFs) were detected by WST-1 assay. The cell viability of HUVECs was measured by Trypan Blue together with lactate dehydrogenase, Annexin 5 experiment, and Ki-67 immunofluorescence assay. The functions of HUVECs and HTFs were demonstrated using cell migration assay, transwell invasion assay, and tube formation assay. The expression levels of vascular endothelial growth factor-A (VEGF-A), VEGF receptor-2 (VEGFR-2), neuropilin-1(NRP-1), and their downstream signaling proteins p-PI3K, PI3K, p-AKT, AKT, p-mTOR, and mechanistic target of rapamycin (mTOR) were indicated by western blot assay. The secretion of VEGF-A was detected by enzyme-linked immunosorbent assay. Pirfenidone inhibited proliferation, migration, invasion, and tube formation of HUVECs in vitro, and had an equivalent antiangiogenesis effect when compared with Ranibizumab in HUVECs and HTFs. Pirfenidone downregulated VEGF-A/VEGFR-2, VEGF-A/NRP-1, and its downstream signaling pathway protein expression. Pirfenidone has an antiangiogenesis effect in the wound healing process and may become an ideal multitarget antiscarring agent after glaucoma filtration surgery.